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SECTION A: 
 
QUESTION 1: 
Explain the difference between physical and chemical weathering. Briefly discuss 
any two physical AND any two chemical weathering mechanisms. 
(12) 
 
QUESTION 2: 
Explain the difference between the soil science classification and the engineering 
classification of soil: 
(4) 
 
QUESTION 3: 
Mass movement events occur when earth material moves down a slope in 
response to the pull of gravity. Briefly discuss how the following factors can play a 
role in the occurrence of a mass movement event. Also mention the measures that 
can be taken in order to prevent a mass movement event for each of the following 
scenarios. 
a) Steepening of a slope during road building or construction.  
b) Drastic increase in the water content on or above a slope 
c) Removal of plants and vegetation on a slope during road building or 
construction. 
(9) 
 
QUESTION 4: 
Complete the following sentences with regards to the erosional surfaces and 
geomorphology of South Africa. 
a) After the break-up of Gondwana during the Cretaceous, the elevate margin of 
Southern Africa and                                      provided favorable conditions for 
rapid erosion.   
b) The two erosional surfaces above and below the                                    (at the 
end of the Cretaceous) were grouped together as the African Surface. 
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c) A major uplift event which occurred during the Pliocene (5 – 3 Ma) resulted in 
the replaning of the Southern African landscape, later resulting in the                   
surface. 
d) At present day,                                    such as Ferricrete, Calcrete and Silcrete 
cap the surviving remnants of the African Surface. 
e) Xenoliths that occur in                                 have been used to estimate the 
original distribution of sedimentary units in an area and to reconstruct the 
erosional history of Southern Africa. 
(5) 
 
QUESTION 5: 
Make use of a sketch to explain the difference between the following: 
 Aquitard 
 Confined aquifer 
 Unconfined aquifer 
 Water table well 
 Artesian well. 
(10) 
 
QUESTION 6: 
State weather the following statements are true or false: 
a) Oligotrophic lakes are typically deep, contain clear water with a low nutrient 
content, have a low fish population and are therefore good sources of drinking 
water. 
b) The most common technique for creating a large, reliable freshwater source is 
by damming rivers to create artificial lakes known as aqueducts. 
c) When groundwater is withdrawn from a well, the water table in the area 
surrounding the well is lowered, thereby forming a cone of depression. 
d) Springs that discharge form relatively shallow aquifers usually have a high 
salinity and are considered to be a poor source of drinking water.  
(4) 
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QUESTION 7: 
Explain the difference between miscible and immiscible groundwater 
contaminants and give an example of each. Also explain the steps that can be 
followed to treat groundwater containing miscible and immiscible contaminants.  
(8) 
 
QUESTION 8: 
Discuss the acid mine drainage problem associated with coal mining in 
Mpumalanga as well as the measures that have been taken in order to remediate 
the problem. 
(10) 
 
QUESTION 9: 
Briefly discuss how hydraulic fracturing can be used to extract shale gas. Also 
discuss the possible environmental and social implications hydraulic fracturing might 
have if shale gas is to be extracted from shale units of the Karoo Supergroup.  
(10) 
 
QUESTION 10: 
The following characteristics of the present day climate can be considered as 
evidence of climate change. Briefly discuss each of the following characteristics: 
a) Changes in rainfall patterns 
b) Retreating glaciers 
c) Increase in global surface and ocean temperatures 
d) Rising average global sea level 
(8) 
QUESTION 11: 
Discuss the potential for Carbon Capture and Storage (CCS) in South Africa by 
specifically referring to the major point sources of CO2 emission that has the greatest 
potential for CCS and where captured CO2 could potentially be stored.            (10) 
TOTAL SECTION A: 90 MARKS 
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SECTION B: 
 
Refer to the attached geological map and answer all the questions: 
 
QUESTION 1 (25 marks) 
 
1.1. Identify the rock types of all the labeled units on the map (A-J).  
(10 marks) 
 
1.2. State what is the nature of the contact between the following units: 
1.2.1. A and B 
1.2.2. A and E 
1.2.3. E and C 
1.2.4. D and H 
1.2.5. D and J 
(5 marks) 
1.3. Give the age (as accurate as possible) of the following units: 
1.3.1. A 
1.3.2. E 
1.3.3. C 
1.3.4. D 
1.3.5. F 
(10 marks) 
 
 
QUESTION 2 (20 marks) 
 
2.1. Explain how it came about that unit A gave rise to a large hole in the middle of 
Oxford Road (Rosebank) during the construction of the Gautrain project. 
(5 marks) 
 
2.2. The Telkom (Hilbrow) Tower is constructed on unit G, while the Sentech 
(Brixton) Tower is constructed on unit E.  Explain how the properties of these two 
units influenced the construction of Johannesburg’s towers. 
(2 marks) 
 
2.3. Senate House on the University of the Witwatersrand is constructed on top of 
the contact between units E and C.  Draw a sketch cross-section of this contact, and 
show how a stable foundation was achieved for Senate House. 
(3 marks) 
 
2.4.  Earthquakes are common in the Johannesburg area.  
2.4.1.Explain how you would you estimate the risk of a large earthquake affecting 
Johannesburg? 
(6 marks) 
2.4.2. Johannesburg is classified as a seismic Zone II. What does this mean, and 
what are the implications for construction?  
(4 marks) 
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QUESTION 3 (20 marks) 
 
3.1. What are sinkholes and dolines, and how do they form? 
(8 marks) 
 
3.2. Write the reaction for the solution of limestone by groundwater. 
(2 marks) 
 
3.2. Discuss the risk of sinkholes affecting the Gautrain’s operation around 
Centurion. How did engineers mitigate this risk by design? 
(10 marks)   
 
 
QUESTION 4 (25 marks) 
 
4. Ground conditions is often established through drilling.  
4.1. Explain what you understand under the term “ground conditions” 
(4 marks) 
 
4.2. Discuss rotary percussion (DTH) drilling and diamond core drilling methods of 
investigation, and list the pro’s and con’s of each.  
(10 marks) 
 
4.3. Discuss one technique of orienting diamond drill core 
(5 marks) 
 
4.4. What is the rock quality designation (or RQD) or diamond drill core and how is it 
calculated? 
(3 marks) 
 
4.5. What is the meaning and geological significance of “air loss” during DTH 
drilling? 
(3 marks) 
 
 
TOTAL SECTION B: 90 MARKS 
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